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5-1) ANTENNA SYSTEM FOR CONTROLUNG AND RE-DIRECTING COMMUNICATION BEAM 



;)Abstrac-c: 

.--.rOBLEM TO BE SOLVED: To provide an antenna system which 
improves capacity and usability for communication satellites. 
SOLUTION: An antenna system 10 is provided with a channelizer 12 
•:or channelizing all communicatibn between with the antenna system 
*:C through a communication satellite. This channelizer 12 interacts 
erectly with a radial array 1 6, through a beam forming network(BFN) 
\-: to receive an incoming communication signal to transmits an 
c:_tgoing communication signal. This direct radial array(DRA) 16 
includes plural supply elements 18, arranged in a polygonal and or 
r:n-circular layout such as a square pattern, a rectangular pattern, a 
Kirxagonat pattern, polyheronal pattern, etc., and an adjacent supply 
ir. ssment 18 is arrayed along triangular grid structure. 
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W^ai'Ji^ t: — A ^ il^-r ^ V X 5^ A (3 i5 u^T . 

X. ±3B«?.&^^(is ^mff^UYT'i? htrlE^ij^fLT^^ 
^LTMtC. «a!(C7)h:-A7t^-hSt/«*&;t^-h^ 

±sE^5^iy3^t:-Al3^]lL:^c^^m^^^9giJlb. 
±aS«*&^-h{is ±33«i^ft^^±sBt:-AJf$J5£;^^ 

-hii. W«j5'Jilfi^<£±33tf"A?f^^^'y hr7-^i: 

(i. ±aB*afyilt:-A(D 1 -3(33fi4?lcM;Sbs ^LT 
±ISt:-AffJ^^^y ±IB^NRff^U^r ^ h 

UT'tzHjf^u^rr^ hT-iE^u^n:twaiyi^t:— A^§ 

m3^{ii^flt-^c^:o ti^ ±IB{^t^^{§^h±IBW5aiyii{l 
i: o S ( t ^ n fc V H ^ * ^ ^ f ^ :i 

im^m2\ ±IBtr-ABsJc^^y h ±IBW 

<h%2'^<oMmmm^t^<b(Di&^m^'^'^^. ±ib 

t:-AJf^J52;7.^y M^fiJc^tD^^ ^ ^ 

AffJ^iSc^^y b^-^ti. ±IBv>^b>y 

•^tcS-r5l^T±3B«^&t:-A^J^{if ^if*Jl 1 \zt^m 

[si>1^ii3] JisB^Jt&^^tDimJf^T'U-ii. ±IBn 
JF^ u r> b {3 ss^'J ^ ±IB m^m'^=^V'riy^ib>m^ 
TSWaiUilt^-A^gltSt^. ±IB«J&^^li. ±|B 

5y5fersw«jgy3at:-A{^w;^.^^#ti^fi-^;^tB;^7 

IB^aiyjltf-AcD lo(c§^5rtr/^.^i)±|B^aiy3ift 

^^w^^r^m^m i {cib^co^>;^5^Ao 

5^iy3i(i^^ v></b ^y h{H^(C^}fet-^:^::i*^l^-A 

ABJ5Sc^^v h^-^ti. ±sB^Jaiy^t:-A^±aB^5^ 
iyil:curic^5(t^±aBRff^u-f h tcSJifn]f S^i: 
^l3±IBJ5g^C75S*g<&^Sb. ±IBt^-Aff^fig^«y h9 
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[iis^iis ] ±iBW3aigy^M-^so^-rtvicHaufc:& 

a?yilt: — A{i3f4i^a)/l?Sa>£:WU. ±IBt:-AJf$fi£^ 

;^iicDt: — ASSc^-y hC^-^^ili^s ±sB^^CD^f>i 
ii. ±IBimff^b^7"t7 b(lE^iJ^n?!i:±IBttt*&^^ 
±aB^5^i'j3it^-A^±sBRff$U Y T'i? h-ej2lf§t- 

10 ^^o\zw^m^'^^^o^^'^^t\^^m^m i t3iB«ccD>' 
Ac 

;^iyafM-^tDi^:rft^^s^^i:v>tr{iitgi^7 h^-^rsfc 
s6cDfcr-Affj£Sv b u ^;^^(lx.Ti>i>5i3i}<Ji i \zum 

h u ^7;:si>-t^-Ag|^^^)/ h 9-^*^(7^. 
®t:-Ajs^^^y h ±lB^**)iyiSfi^^^?:(; 

fi^^^^L. -eUT^aBtr-Aff^^v b u ± 
IBi^v^u ^y bfi^^±aB«^fi^iz^J^-r^ii«Ji 1 
tciBSc<^^>;^'7^ Ao 

[li>RJI8] ±3B«^m^ii. v>yi/>y btr-A:^ 

l/^ybt:-A(i. ^gi£D^3a)Sy3it:-ACOfi£^*#<7^. 
±IB«*&^^(is ±IBv>^U'y b t:-A^|f^RJF^U^ 
T'^^ b {CiM^b. #-iD^5aiy3^t:-A;5p^CD£i5c^^^ 
-r^ ^y h t^ — Aii. v></U-y b^^T;^ — 

M^£■^-rsW3afyi^t:-A^MJ5Jct-^c^:^ icigsf^^ 

±a3^i^. f S W 3^(]iy ^ t:- A ^ * i)i± sB > ^ 
>y b ^^X^-^^4'/iL^*^^i/7 b^^^TV^^5S3R3I 1 
IB«iCD v:^T^Ao 

n-^n. ^#t*&^^(i«^t:-A<i:iisKb. ±aB«^t: 
-A(±. A^Jf^i/^r^ bt;:iE^U^n:ti->^ix>y b t: 
-A^Oii^St-acJ:^ t^tSiiibs ±fBv>^u ^y b t:-A 
(i. ±lB*^iy3^t:-A^n?F$u>f bT-H^iScT^ci: 

[ii^rilO] ±IBlf-Aff^jS:^^'y b7-^ii. 
mti.^^WL(om.^m^\z^^\ir^:ih\z^ y> ±IBM^{^ 

X7=- Ao 

m^tf^ysmx^-ox. ±iB^5asy^t^-A(iii7^- 
5^? j^ij^fL. ±.B^y5m\±. 
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ncDMjit^-r ^mwL<D^mm\::- ix t(Dm(D imi com 

fyitfi^hcopia^x-'y t:></&l^^g^b. -^bx^^ 
^ lo^Sv^{::^^±9-t3lS^bT. ±IB^5^iy^ tf-A 

* ±32 ij r i5 T ±3Bnff^ U -f T ^ h {I ^ 

tyb. ^i.xz.ri^&6^m^^^'y:^^ — \z^)\y—ym 

1 1 (ci5*ct^:^?£o 
^mmm:^')'riy^i^m i o^y^-r^waiyiit:— a^§: 

tB±rb. 

±iB«?^^fi-^^m 1 cD^5;;;^-fiSc^fi^{c^mb. ^ 

^n7^t-^-y t:>y^Jg^clc•S^c^T^/7ScbT. -^niz^/^; 
■r^liit^com 1 cDiBTff < W5agy^l{l^^?f5^b. ::£D 

^ 1 cotBT^f < rimmm'%\t. ±,t^m i cDiy^ist-sw 
5agyi^tf-At;:^:^itvrs. h\^r>m^^m\zmxfz%n^ 
mi i\zf^m(oy3m. 

*yh(i-^ii. ±iBm 1 cDiy^fe-r^W^iy3ifl^;?)^6c7)'i> 
cDSticfc ^) < -tr h b. ^ bT±53 v > ^ U >y h fs 

ii^ii 1 1 \ZB^m(Dy5mo 

[ms^mi 5] ^^cD^mmm^Ru^tiizmmi. 
tz^mm\:^-2:.\z^^na:>m^m^m^i.. 

mtfi^mm^mt-^^m(Df5^^m^iz^w}i.. ^bT± 



(3) 0 - 9 8 3 2 4 

4 

^m\zm^timis^m\ i\zmm(^y5mo 
[Hi*Ji 1 6 ] ±.i^mmrMm'^o:>vvm'^^:s.u\z 
m.myy Y x^x&tiT^m^^'S.izm^tzm^m i i \z 

[ii^Ji 1 7 ] ±IS^aMyafi^*^^Ji5SticDS^ 
it ^ n ;t fiJc^fi ^ ^fij b . 

b^yhfl^^^^b. ^bT±35v>^b'V hm^^± 

10 1 1 ir3BliCD:^^£o 

{mmmi 8] v>yU'y h t:-A$:lifijcro<^;^C 

B®1-set)tet:-A:&lSjfi£-ra^Pf^Mti«x. 
^b^yhtf-Aii. ^gfco^«j§y3it:-AOfiE^$:^ 

^^fL. #-£Dwa5yjit^-A7b^^tDsg^^^f s v> 

^1/ ^y b fc: — A7!)i v>y u h ^— lr^^l^T5l^ 

tlB!?5SbT^^7;^-{b^n. ±52i>>^U^y 

— F^iZ) v></b h t: — Aii. ^tilzMJit^T ^^^m 
^e-A^tSJSScT^ctotrffiSf'^^bs ±sB^io-r5W 

[ii^RiMi 9] ±sm^mi'^7\m^\^^Try hizm 

b. cc[)ffi^t:-A(i. rr!? hT-i5?y^n:t 

vv^u^y h tr-A^ilsJc-r^ctoi-^i&b^ 

hxm^t^^dizw>m-r^m^mi iizmmcoyj^o 

[0 0 0 1 ] 

izg^y). ^^mmzit. isfii^-A$s?ifSjbTmiio 

^ fig - A / ^ ^ - > ^ ^ f s o I Si St r V - ^ 
[0 0 0 2 1 

[^^£^^^D^^^} -JiStz. ilM^Mii. i^/^j^ (RF) fi 

4^ -^$/^bTisPl^M^ii^5-r•i>o iiPi^gi*. umRv' 

Mlten7^cT>7^i-{rc}:»3iS/l?S (RF) m^f^^imR 

\zm^tz\:^—ixo^mmo:>thx^< RFm^^^^-r^^ 
oizT'yy'i-^mmT^. mmizmm^titzSim^ 
ii. •r>y'i-iz^y)^M^ti^mMm^^^\fxn^o 

[0003] cn^T*. 1993^. ^ D - fci;i/t±*^ 
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[0 0 0 4 ] zrii^Vt^(Dy'>y'i'i^7.'T'A{t. MHZ 

t?o milt. -^mji-»:7bmmBm'r>y^± (dr 

A) 9 0 O^TnTo Z<D'riy—9 0 0{t. U-F 9 1 0 

-9 1 7 iz^^ mm^ titz 8 ^(DmrnrnT-m-^mi^mi' 

9 0 1 - 9 0 8 ^^lX.Tl^^o U-K910-917 

2 0(7)ffi±ittif^7K- h ^^bTV^So ^^-AM^^y h 
7-^ 9 2 0ii. tf-AA±i:^- h 9 2 2 ^jgTi'j5fefi 
C(^iy5;5M^CD^^^U-K9 1 0-9 

9 0 1 - 9 0 8 ^igffijb. ^ni-g-r5V^Tail/^ > 
h t:-A5!)S^^^n^o t:-AffJ^^^y h ^-^^ (BF 
N) 9 2 0ii. V- F 9 1 0 - 9 1 7 iI^SU;ttetg=J 
> h n — ^ 9 2 4 - 9 3 1 cn-^j^JVhn — 5 

ii. zn^^mr^m^izmni^y hw^mmmm^m 

mT^o iiL^zj > h 9 2 4 - 9 3 1 ii. mmM'?' 

9 0 1 - 9 0 7:^P^cD'^£fit:-A/±i;^!^RFfMco:^Fp]iC^i 

[ 0 0 0 5 ] B$tm±. ^mt^m^?- 9 o i - 9 o 7 ii. m 

Tff < ^U;^ > h tr-A^a-r^^'-'y >-ifl^^tB±|-r^ 
^toi: LTi5^H^f m^zj> hD-^924-93 1 
ii^ A±f(i-^cD^iJc^;?)S315£ff^BT-t±d:ti^txT?^sl 9 3 2 

xmntj::^\niizmm^ti^o 

[0 0 0 6 ] HI (Dmit. -^jcru- m2) 

-r^ztt^X'^. zcDm^iz. mmm^y^u-s 5 0 

x$fl9 6 8:5^t>-yffi9 7 0{Z»-:pTfT:ST>-^'Jt3EM 

^ntzfB.WLcommmi'mtbmi^m^Q s 1-9 e e^m 

7 1 - 9 7 4CD 1 -::>iI®ii^^n^o ^TCD^Uii. 
t:— A7t^- h 9 7 6 t;:<i:oTigi(j^nSo t:— Aff^jsicY' 
h U 9 7 5 t:o{u^ezi > hn — ^97 1-974 fi. 
0. 2 0. 3 (2^;5^t;f4 <55CO{u1:g^^7 h^^^i^^f^o 

S£oT. «tltm^9 5 1 - 9 5 4{iiy5Sfi^^0^ eti 
v:7 h^-^Tai::'j-r^o mmm'?-9 5 1 - 9 5 4ii. ^ 

&t}-r^o mmiz. mmmi^9 5 5 - 9 5 si^. t:-A 

yf^-h 9 7 6 A^-t)C0iiJ3^^^^ 2 h^-y-T 

iii±?-rso 9 5 9 - 9 6 2 ii. m^m^iz 3 co 

{li^i^:7 h ^iUAb. ^^ 9 6 3 - 9 6 6ii. 4 

*&^^^ 9 5 1 - 9 6 6 tCcfc »}ff^^iSc^n7^c^®{C^LT 
[0 0 0 7] {4ffl:3> hD-5li. ^^t:-A*y 
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IS 9 7 oizn\^x^^nm,X'nm\^T^^oiz^fm(D 
WLmm^mizmx^tix^^^^^o vt-^x. ^SLmmTm 
izmmcDiiimiyy h^mxt^ztiz^^^ ^jsgt^-A 

^xlS 9 6 8^Zfym9 7 0 IZM LXMrni^lT ^ Z tt^ 

[0 0 0 8 ] ^3ii. tr-AA±i:t^- h 9 8 2:S15 9 8 
3 tr^atDA^t:-Afi^*^{t#^nST>v^^TU- 
9 8 0 ^7f^L.Tl^So A:;^^— h 9 8 2:5^t>'9 8 3 li. 
m^(D}:^ — l.mfj%^ -y b 7-^ 9 8 4^fctJ^9 8 5 
10 t^o 2-:3CDfi^t:-AB FN 9 8 4St;^9 8 5li. 2 
tr-ABFN 9 8 7 ^ffM-reo t:-AA±i^" h 9 8 

2:aT;^9 8 3ii. ^sjcDffi^§n> 9 8 6 ^er 
#-t:-AB FN 9 8 4Rrf9 8 5F^Tffii:s^^n 

oo s^oT. =&e-AA±iTK-h 9 8 

muzi >hD— ^986 (Dm^wiiin(Dm^'^^M 
iiu. ^{.xmmmi^9 8 Bfy^^M^iziAm^tih. 

-A7t^-h# i:5it>-#2ii. zfe5i 9 8 9:^t;^9 9 OtC^ 

{.x^^mn<7:>m iRv^m2 e-A^^^t-^M^^st 

la 'S) e 

20 [ 0 0 0 9 ] B F N 9 8 7 ii. 2 ^iii±£D t: — A ^ Jf^0!t 
-r^;tA^)lr 2 oiU±c75*— CDB F N 9 8 4Zfct>*9 8 5 ^ 

{l^iSS§c7)S^«'i>t-^fca^lI. ^tr-ABFN9 8 7 

mm^ti^o ztii^cD-r h V ^ :^\Bl^it. ±sEo:>^J 

— F, C. i^3>'J>m(0 ^•ryy^i-x.yi^rzT^) >V 
^NVKT/'y^. ^3ISj hJ^-r^^i^cOcta^^^^^OT' 
>7^-^f^:Sr;^ h ^^y ^t^i5S0-^^nTl^^o miRU3 

30 \t. mmm.^WLm-r\y- (dra) ^^^bTv^So 
DR Aic^l^-c^i. V u ^y h';^5^- hm^ftiiliif (s s 
PA) i^z-DO^^ xmm^ (LNA) ^g§^^^n 

[0 0 1 0 ] ia4ii. ^SjcOT h U ^;^[Elg&T-^5cT 
U — h UT^J5S^n:t^tr — AB FN^^bTV^^o tr 

— IxW^m^-J V'^ — '^ 8 0 0\t. xlfivhU^;<8 0 2 
;)Stf ylfiv h U 8 0 4 ^(lx.Tl>So Ctl^xli:5^ 
r>*ylfiVhU^7i8 0 2;SZ>*8 0 4£D^'<?{i. 5:l^t::¥ 
ff iC^5^'J^n:^ 1 1 mcDm~(D^ V U ^;^lH]g§8 O 6 

40 t:— AB FN 9 8 A3.UF9 8 5(D^otS.) XW^& 

^n^o h u ^;^iHjg&8 0 6 \t. ^<dWl'^\z^'z>x 

SEB^fLT^ 1 1 flSi^hf — AtK- h 8 0 8 ^^t?o b 
U ^;^[h1S§8 0 7ii. ^cDS^t'r&oTiSM^iXf:: 1 1 

mcom^^^- h 8 1 0 ^^t?o ee^Tx 1 1 mo^-^ v u 

^7^[E]gS8 0 6 ii. 12 1 Ofc:-A4^— h 8 0 8 ^JBJ52 

■rs J: o {3ts{i!i-rSo fsititc. h u ^;^[E]g§8 0 7 
ii. 1 2 i(o^.^^^-Y 8 \ Q'^m^'r^^o\zm^mr 

^^^5^SCDy->7^:^i/X7='A{Zi3l^T^i. «i^4i-h8 

loii. y5mT>y^i-y'u-(oi 2 imowimm'^izi 

50 m<D^'-:^Xmm^n^o 'rY^)^'7.m^80 ^^BlV 
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8 0 7{i. mm(o{iLm::3> hu-'5^:^^x'i^t^(Di±y5r' 
n> ^ LT 1 2 1 flgCD±TCD«*&:^- V8 I Qffi 

mxmm^n. mi. zRjfsiz^i^xj^^tz^^oiz}:: 
mK^yr^-v 8 1 ocD^±imizpfi^(Dm?smm^m^<^'^ 

[0 0 1 1 } 05li. 12 1 flCDt:-A7t1- h£:oeE3RO 

^ t:— A7t<— h;^i>-^nii^ t:— Aii. |5iu:i: 

^x^i:. Z(Dm^{t. 1 2 1 fB^^^^lc^gl^n-^ UT 

1 2 ifscDijt^Tt^- h 8 1 0 (1^4) mizmt^m^t. b 

±x<DjAmm'P^\^'^^^mT-^mmT^o 

# 1 ^mmr^iE^izMiJt^T^mis^m^m^it. 1 2 1 

LT. t^-Ateg#l (me) l3|I^t^-A<&ff$^t- 

# 1 s^a^-r^/i-^-ii. 1 2 1 flicD^^Wi^fi^t-^ 

fj^n. ^LT 1 2 1 ilSc7)^T(Z)«if.&7n- h (114) 
[0012] 

Tn^r^oiz, ^£iScW5;5iiiyittr— A 8 2 ofis :^mu-C'r 
^ hxm^^t\tzii^iz{^. '^n^comizmn^^jt^^' 

IZ ryfi^jvj hf^n^n. R Ffi^^^tBT t^dil^W5^i^J 
[0 0 1 3] ±al^j^:^^n^-t^tzisblz^ '^^CDT>y^ 

i-ru-{t. mmmT^^mm^izm\jLxmm(Dm 

^ST-^airJiltf-A 8 2 4 ^ms^T ^ ^(Di^m^^ tiX 
l>a (^8)0 H^JfJS^Ii. ^^SiJiit:-A 8 2 4 r^ 
^D;^-;1/EPt^:^^ V-8 2 6 Y X^^MerJtcS^li^l- 
^o -nm^T^m^T^tiiA^iz. mmmi'Rv^^m^} 

m^l^ti^o A^?F$CD^5aiU5it:-AU^ T'i? h 8 2 8 

(S9) ^m&-t^-r>y'±'ru'-^. ^(Dm^mzm 




8 

OJi. ^fT^d:lfi8 3 2 tCf&-c);tfT{C^^'J^ti-5o 

[0 0 14] LA^b^j:^^. m^^&^rjt^mm^^^-> 

\::-AmtmimizMLxm^imn^m^t^t§iz) . 

mizn\^xs^n^mfS.^^t,^i,t. ^mmmts,^0m 
H(Dmm'^^mzrji:ho nmiz, mt±(oi^tA.t'(D± 

J^-mi^. 0^rji< ^t^(D>^miZ^-oX (5fllCD5^?^8 3 
4T-7f^-rct ^ i3) Rff^cD^SP^^xfc m9iy^^m^f>^rji 
JiOiZ. ^15^8 3 4{^. mmm}^-L 8 3 6RU8 
3 8cD4^/ll^^iliiLTV^ao \^ iy^ tji ^ ^SJ^ 8 3 
4ii. W«liy^t:-A 8 4 0. 8 4 2;5^tf8 4 4CD)^^ 
mmi^XU^o V^^X. Wai'Jilt^-A 8 4 0- 8 4 4 

^mu8 3 4ni5:(Dmmiz^\.^x{tttmzmm:^ti 
[0015] mmmz\t. m-mma 3 Ai^'^(Dmmz^ 

^m^8 3 4^tr-A 8 4 0. 8 4 2:6^Z>- 

8 4 A(D^it^^^^o^mir^Xoiz\f:-K^W.\z^Wi^ 
t:-Ai:t:-Aor^PS^j[A(/s) z.h\zx 

fi^B.mz\t.mrfi^^^. 

[ 0 0 1 6 ] ^$tl. i-i/3^;i/ . ^ i - 

^-f>3 >x • a.-^> (ITU) \t. %m.iy^ibWim^ 
n^i^fttf-A(Dm:^m^jgfc«L-riisi^^^^LTi^ 

y^AtCOmcD^m^lBl^MT^tiiblZ^^^mt^ri^o 

fqi^ immma 3 4co9vm(omwzMJt^r^) ^cj^'v^T 

^iD^^J^^-r^o ^SP;^8 3 47bSh:-A8 4 0- 8 4 4 

(D^'b^^^mmr^h^izit. t:-A8 3 6z^t>-8 3 
siz^y) tf^^'-^ri^mmx^':^xmm^8 3 4<D^m 
iz$>^mmit. ^^iz:K^rjimm^mi.. iTvm^^ 
mx.xL'^oo ^^—A^mzr^i^xcomcDmBmit. 
(1) }:^—Anii>^^^izi^rz.titzm^iZ7f'^—j\^8 2et^ 

40 X^m<f^Ki. 5L\± (2) tr-Arti^^MUf^^^tlii 
^fUff 7!)5{g< i:T-^^o o-rncDJ^-^t.. iifs^ 

[0 0 17] ±32i^r4^lCct '^^(D'T^'T^iyT.^' 

L.\t. ^<D^^:RVFmmmzmm.i^^^o ^RRiimm 
[0018] i^:i±c^ch7:)*^. ct^ni^trii. &a^n 

[0019] 

50 {mm^m^'T^ti^o^m-^^^noi.fz^^^m. 



(6) 
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[0 0 2 0] :^^BM<Dm(DE^it. mmmmt^(Dmm 

C 0 0 2 2 ] *^0^coMt3^fJt7)g&5(i. 4mW^-r>^± 

i^^y-r^ hcotr-ASfifpjS^t-j: f} Rjf^tf-A>'t^ 
^ c h T- ^ ^ o 

-^hv^^izm^n^o ^'-Anm^hv^:^{t. ^> 

^'oizm^tihMjic^rh^mm}::'-A^nmi^Thtzisb 
^mm\^-A^nm\^fh:ztizjiy)^mmm^^iz 

mmxit. e imcDmrnm^^-ix^^^'Thtz^ 

iz. tf-Aff^ffiv h u XtjRutHtjyn-hcoi 
Ix 1 lvhU^;^^^t?o A;b:St>-iB;tf7K-hCDA^ 
JF^i^r-fe^va >75)S{^^^ti^o A::^?;5^irtti:^^— h CO 

^^iuii t:-A 7-^7 h^mj^T^>iz>2^mtiim^imiz 
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T-^^W3aiu^fcr-A^M?(j1-S(Z)i£:^il?^^s^c(trt^3^ 
ii^;^(c^^#5^gijiltf-A^>'7 h-r^ct^i', fig^ 

CO ^ ^ ;^ ^ - ^ |g^-f± ^ b T cD^fgS r>*^;|:g ^ M 
^ 1 1 -r ^ ( c <^ ^ ^ ti ^ o 
[0026] ^>>^U':/ f.t:_2,g^{i^ ^Mco^^gg 

Sciia ^y'yi^^-rohjm&izm-^i^rm^i^n^n 

[0 0 2 7 ] 

xm<'^-rh'r>y''^i^xy='i:.izm^Lrmmfho Liy^ 

[0 0 2 8 ] ^1 5{i. #.^#^1 OX-m^lZTTs^ti 
tz^^BMlZ^^hT'^y^^i^Xy^l.^Tf.lyXl^h. Z(DT 

20 T^A 1 0 i:-^ ^ti^±TcDiifi:£^v >;7.;t/{bt- 
^7^&^)co5^^>^^^if 1 2 ^ilxTi^So zo:)^^> 
^^-rtf 1 2{i. fcf-AJF^^^^;/ h9-^ (BFN) 1 

o:>mmmm'rU'- (dra) 1 6f^. ^ 

30 J^^ — ^ (mi 2) (CiE^iJ^tlSo 

[0 0 2 9 ] i^j.y\zm^hXo\z. mm^^-Yiz^^^x 
BFNi4ii. 5tf. W5aiya (ij^N-i/-^:;) 

40 [0 0 3 0 ] 1 8(i. :in^>#t^^^ 1 8:^1?, 

^it^^ti^t>-cn^^i^^^ 1 8-.i^^nsf§^^7 
^;b^-ra:7^;u>^ 2 0(c^@5}§l^^n^o »:uT-. 
2 oii. mm^2 2 trg^^n-So iitgii2 2 

^tx^h#tc(ifiy^x±ats^ (LNA) ^^f. mm 

ii2 2ii. tlgiS^ltT^u- (DRA) 1 Qi^mm^}ii. 

xmm^fihh^izit^j^) V \^x^-Yn.±imm^ (s 
SPA) ^i^^^ 1 sojgjii, ^x^c: h3!>i-e 

50 [0 0 3 1 ] m^m^ 2 2 li. h 2 4 :fe0T tf- 
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Ixm^^^hO — ^ (BFN) 1 4 tZliSg^^n^o 

^mi^M'f 1 8 iz{t^mo:>mi^yn- h 2 4 m^^^n 

CO 0 3 2 1 mm^e- }^(Dt^iz{t. ^m^^m'f 1 s 
it, ^^jit^'T^mm&^^i^m^izm'^K^xMit^-r^^^ncom 

h l^it^mm^:^- l.^m&ir ;^ ^ o Iz^fS.^ 

mmRF{E^^^m-r^. iiLTiz^^:^jioiz. m^^m 

m:r.^)7'lZ:^l^Xnmu^ h (m 1 8 &Xf 2 0 ) Iz 

ss^'j ^ n 5 ^ ^ /n 2Sg{©.W5aiy ii A ffj^ T -5 
izm^i^ti^ i^r^nrnm^mmiziB-oxm^ii^titzm 

1 8 ^W-r^D.R A 1 6 iy^nmcD^^W^}::'-^ 

[0 0 3 3 ] mi 8RV'2 Oii. 1 0 0 RXf 1 0 2 

LTl^So C tl^ 5^1031 1 0 0 ;^Z>- 1 

0 2(iP3ff$T-^5o *«Ji'J3ilIi^l 0 Ofi. :^^BMiz^ 
^ rr-yv^T^hj tr-AWfifRiEn-^S^T^f^ltS^S/!)^ 

W*&iyjgMi^ 1 0 2 (i. 

'■r;b^>j t:-A||^ifrq]E^^s^^^^t^^;^p^^u?^t 
^cDT-^oo ^iSiUiSM^i 0 o;5^t;:i 0 2 it. 

'll^R8 0. 8 2. 8 4;5t>-86h. 110. 112. 1 

1 1 16 tiz^'^:^x^>^^(D^^\:^{z^t>^ntzm 
^a^^ai'Jiit:— A 1 0 42k r>' 10 6 

[0 0 3 4 ] W5^iyil^t|^l 0 OZkr>-l 0 2{i. ttb^M 
[0 0 3 5 ] ^ 1 5 ^#M-rn(^\ h^-Aff^fi!c^ h 7 

(BFN) i4ii. Miz^ mtji^m^^mcDm-^BU'^ 

(Dt:-A7t^-h 2 6^^^;tTl^^o 5^-\'>;?^^-i''tfl2 
ilBFNl 4t<DmX'\::'~A7n~h2 6 il cfc D JJSi^ ^ n 

W5asyiit:-A 1 0 4:st>'i 0 6 mi 8^xf2 oiztt. 
t) iz^imz^jit^i^xi^^o vt-ox. mm^-v^iz^ 




10-98324 
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^^r^>t^lZ. BFN 1 4RV^BRA1 e{t. lilTlZ 

iii-^^<^oiz^ 7^y -ji}^mts.<D^mmmmi 0 0 
3^ii 1 0 2 izj^ux}^~A# 1 t7j\^ritz&miz:^m^j 
iit:-Ai 04^{ti 0 6^mmr^^dizw,mr^. 

miocomxit^ v;^T^A(i. 6 1 flODt: — A;t^- H 2 
e^ffi^-r^o e^oT. BFN 1 4:at5DRAl 6{i. 
^1 8:Sz>-2 0(C^sT<^^(zm£dc^n^cii:7^-;i,h-fg 

mz6 i^cD^mrMt:''A^m5i-r^<^'^iz\3>mT 
[0 0 3 6 ] ^^:l^T•. ^ 1 ozkt>- 11-14 si^B^-r 

eo(112(^. 9 IflCO^i^^^ 1 8 il^-r^DR A 1 

ii. #,^^^ 1-91 T•^^nTv^oo m^^&m^ i s 
ff^^^^->^*i?$-ra(^g«jtt^-A^i§7><-;i/ 

20 §0 

[ 0 0 3 7 ] ill 0 ^^W.rtl\l. B F N 1 4 i^. bf- 
Aff^^VhU^X (BFM) 2 8 hlf-Ajg^^^y 

(BCN) 3 0 h^f}^x.Tl>-So BFM28ii. n 

1 9 9 3^. •7^n-t;[/tt:^^,ai)ig^tv;t U^-^-- 
h\ C. V3>V>1=(^ ("T'^T^i-aivs; -T' V ></>'\ 

h ±I23^MCD^2 0 - 5 8micl^R^ 

1 o^st>*m2 0 - 5 9]^^;:i^0^^nTv^-So n h v> 
i/>x(i. iM-scMcDmi % - iimzm.m'^fix^^ 

So BFM2 8ii. SS^£DA;bZfcIfUi;^ry-h-3 8St;^ 

3 9 ^^^^rSxZktf y h U 3 4:St>-3 6 ^fl 

^"rv^So HI Oc750iJi3:Jb*l^T. xJSt/y ^ Y ^ 7. 2 

4^T>*3 6ii. llfr. 1 1 ^'J^OU- K^^^, 

T. 1 2 1 ^coA:^^t;^ttl:'j U- K^-^x^o 

h-3 9{i. m^m=^18\Z^m.^ts.fz^.^if^-Y2 4^ 

l-^v bj fi^tCc^: DS^j^^nSvX/U^v h H 3 3 

[0 0 3 8 ] xiim'^i^xti^y-Y^ 8fc{^-^^nfeh 
-^(i. ^;tv-rstfi:b V — K 3 9 . I^v^Tli. ^/^.f-s^t 

h 2 4 tCft-^^nSo Mil. B FM©x;5fcLKy v- 
h U i?;;^ 3 4;5^t>'3 6 CD«*&7t^— h 2 4 iZ (rf ^ 
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hWJcfJi'Jiit: — A 1 9 (1114) 

[0039]Sllli. DRAl 6irSSI^nfeBFM 
2 8 ^^CDttl;tr K b>< T^r^? h ^^v-To BFM28 

e> 9 l^tDU - K 3 9 ii. -Vy-^y h^BL. # 1 -# 
9 1 T-^^n^o Cco-9-:r-tr hcT^^^g y— k 3 9Z^i>* 

39 (nil) ^^git^^nsEii^^^&ft-^ic^js-r 
[0 0 4 0 ] mi 3 ^^m-ttiit. ^^Mizmm i.xm 

^^tlSf>>^b^v h U — h'3 3cD:t&?)^Dl^-rT^ h:^>i 
^^tXTl^S. BFM28(i. 1 2 1 *CDA;b U — K 3 

o^^i^>^\y-j 3 3 t Lxi^mi^x. mm(D7\ 
^BTfRAi e^mm-r^o mi 3iz^.i,tzJ:oiz. 9 

1 :$i(Diy>^Uy hU — K33;!>SBFM2 BcD^^t^^m 

W-oxnM:^\^izmr>'^o ^i^y^uy h u-h-3 3iz 
miz^^^ti^o 

[ 0 0 4 1 ] m 1 4 ii, BRA16iZ^K>my^-JVh' 
^WZMf^^ ntzi^ > ^ U y h t:-A b-Y 7=^^^? h 5 0 ^ 

-A 5 2 ^^tTo i^>^U h t:-A 5 2 {i. (zl 1 3 (3 
^^n:^ci>>yi/^y 3 3 tlS f> > ^ U 

3 8 (II 1 3) RXf^niZMJt^-t ^ > ^ U y h t^-A 
5 2 (0 14) izit. (5]l;#^^#-^:^)i^|^^t^TV^-5c 
^Jx.{^. >^>yi/^y ^ i;_ 1 ([^1 3£Z)^f 2. ^ij 
6) (^^^^nsm^li. v>^u^y M:r-A# 1 (m 
1 4^75 1/^ |.^7>;&Tt:D^i3{ugb;^-) =&^^^So 
mmiZ, >'>^U';/hU-h-#77-#82 (III13c;d 
frl 1. ^iJl-6) ^c^^^nSA;^?m^ii. ^jSv> 
ht^ — A# 7 7 - # 8 8 mi 4CDU^T^ h(D 
S'fe±®ff) *^^t*So El 3:SI>-1 4{Z^vL;^cS^> 
^U^y hU-h-3 8hv>^b>y ht:-A5 2tCDm<D 

mmmmt. a:^ v - k 3 8cd§ r.>>>/i^ 
{3^bt£i^ u- h* 3 9 tz:fc{ts 9 1 m(Dm^m^o:>mu 

sm*rU"h-3 9(c*5its9 im(D^.i^m^(D{iLm^^ 



( 8 ) 1^5§'¥ 1 0 - 9 8 3 2 4 
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[0 0 4 2 ] 01 Q\zm^h. B CN3 Oli, WntaW- 

mmzmm-^tifz^wm e o^ji^&m 6 2 ^^^x.Tl^ 

So ^fij/i 6 0{i, 3 2 l3:?^i^;t-o t-ATt? 

- h 2 6 ^^Ttf-ATK- h 2 6 ^MT^^>;f ^^if 
1 2 ^?>WS{)Sijai^-A{i^*§lt5tSo ^JS/ie 2 
v>^U^y h U- K 3 8 K 3 

i^? 3tr ri.>/7^i/,;, fi^^^^f So t:XT{clftBBt- o 

m^o:>0i^^^tSo BCN3 O^Dp^fflti, 

ct:::^f3±ifs 1 9 9 6^4^8 Bmm(D r^t:-ASt 

*&CD±t^7^>^^^;<5.^cr)t:-AffJ^;f h^-^CB 
earn Forming Network for Multiple BeamFeed Sharing 
Antenna Systeni)j i:S-r S*a^?^alI^zi¥iffl^I^^^ 
nTl.>So Vt-^X. BCN3 0{i. ^2 1 ^^mLXill 

Tizmmiz^^^tziftT^. 
[0 0 4 3 ] [112 Hi. :KiMz^inizmm^ iitz^wm 

^^^t-o ^im^eoii. ^mcD^m {—^^'^iz^mi^ 
Bx^s-^fitz) \H(D^m\B\^VV''::^\zt>fz'^x 
tltz^WiCD^tm^ ^ 3 A- 6 3H:£^l^Tt^ 
So ^^fij^^e 3 A- 6 3 Hfi. ^ni3^i^;1-J5W5c(j 
i'J^fl-^^ft^-rSA:t? V- K 3 2 ([H 1 0) 1 ot- 
?41^t'g|P!^tlfcA±fS^ 6 5 A- 6 5 H^ffixTl^ 
So A:tU-h-3 2(i, "^^y^^-^-^l 2i^i^^^m 

^M^^stt^su 1 5cD tf-AT^- h 2 6 ^z^i^.-r 

So ^:^f!j^^ 6 3 A - 6 3 Hii. U - K h U-;:^ 6 6 

30 ^mxxtim^QbA-esmz^m^fifzm^Wio^ti 

67Ai - 67A7x 67Bi - 67B7^^^ 
t?o ^?»J;t(^. ^i3^ffJ^^6 3fi. U-.K 6 6 ^jf5T^@S 
S^^tx:t?tS^c^2:^^fiJ^7 2$^t?o A^ig^izg 

itihiimi'cDmzmx.u) ic^fij^nso 

[0 0 4 4 ] §^^c7)ffif?i(i, fy*rsw3aiyii{i^cD 

;^t>'2^^iijf|7 2^DS^{zSc5<. X. §J5E^tZ)Sti 

ti^^^^Q s A\zm^ti^mmmmm'^A\±. mi(D^%^\ 

#§7 2 AiC:^oV^T4^^^C^iIJ^^^. {i^A(DmicD4^^ 

ii. mKDihtii^i'e 1 Ai -sj^^n. ^bTfi^Ao 

^^CD^^fi. ^!3COfctl;^72S^6 7 A2 - 6 7A7 mz 
^iH^nSo iSoTs H 6 6 Ojf^SU^ffijS*^^ 

schtc^b. ^fJ^^eSAIi. ffi:^J5£^/i^Ai - 

A7 \zm^{^\t^M^mm\^. mm(D\h±m'^i^'s.\.^\z 

mX\t. tti:^3g^6 7Ai . 6 7 A2 ^Tf Q 7 A2 it. 

5 Acom^^mmm^Aos 0%^ 30%^^^ 

0 2 0%{3^uv>^flii^#t-sm;^^^fg^Ai . A2 R 
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t;^A3 t:^^T^o thti^T-e 7 Ai - 6 7 A? mcDM 

[ 0 0 4 5 ] 6 7 ti. ^4^$cD^/^.J5gt5^^t^*^ 

6 2 icf^-^f 3c 6 2 ii. ^iiCD^M 

§^^^^6 8 T - 6 8 Zli. ^gfCOA±?3g^6 9 Ti 
-69T7. 69Ui - 69U7. • • - 6921 - 6 
9Z7 i:. *-i^ai±f5^^7 0 T - 7 0 Z ^^fl^Tt^ 
3o -^fS^^e 8 T - 6 8 Zi^. A::^5S^;^)^^C0iU^^ 

"T-RU^Wm^ 6 3 A - 6 3 GRU 6 8 T - 6 8 Z , 

oA^Fiii^^tcg^^ns t^-rso s^^n 
tz^f^mi^it. e 8 T - 6 8 z tTT^^nx^^. 
mim^Acom^^m^Ai -a? ^^(t^^So ^ffj^6 3 

ACDm±/iS^6 7 Ai - 6 7 A7 {t. ^J^m^S 8 T- 
6 8 ZC0A±r5g^ 6 9 Ti -6 9Z? IZ^^mm^tl 
3o -g-fig^^e 8 T - 6 8 Zii, 7oCD?i4f (5Df> 
hfi^T-Z^M^di::^^U. ^(D&^^it^ ^mm 

^-i^m^ACDMfit^T^^i^m^ (Ai -A? ) 

mm^titzUo mx.{t. ^^mi^e 8T{t. ^^^^^ 
it^txtzi-DCDmm^wme 3 a- e 3 Gt^q>m^m^ 

Ai . B5 . Cfi . D7 V E2 ^ F3 RTJGi, 

So wimiz. ^^mi^e 8 xitf&^im^ As . Dg . e 
"T-commmi^e 3d-63f (^21 izitfn^r) iy^^ 

^^6 8 Tit. ^fJ^T6 3 A - 6 3 GCD^^t-i^ 1 o 
©Sg^fi-^ (i5»J^I^. fiJc^fl^Ai . B5 . Ce . 
D? . E2 . F3 Z^I>-G4 ) ^#t?v>^U Ml^T 
^ttli^b-rSo vV^U *y hM-^f±, BFM2 8coi^>^ 

h U - K 3 3;^t;^A:;^y— K 3 8 <£Sli^r3o 
[0 0 4 7 ] ±l2b7^ tr, B FM 2 8:?^U^D R A 1 
6{t. 7\Mm\y^Try ht:^-r^^^y ^ -)V]^mmziy 
>^U^y b tf-Al^^T-H? h 5 0^^^T'5i:^S®-r 

3 3 CD 1 ^{Zi5ltS»^i>v>^U hfi-^h 1^1 

33^i/>^U.>;/h bf-A 5 2 hcDr^gcD^gSgiiS^^^U 

[0 0 4 8] ^ 1 8 (3^ t-RJf^ ct:)^ 35150 ^ tT- ^ 




( 9 ) 1 0 - 9 8 3 2 4 
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AU^r^ h 1 0 0 $:JF^fiet-s J:otci/>yb^y h t:- 

A 5 2 ^BJifn]:at;^M^?^ft(t-rs*^0^(D;35£t--3i\T 
WtB^T^o Z(Dm^\Z. m't^nSO. 8 2. 8 4Z^Lr8 

6 tc:?&oTW3»iU^t:-A 1 0 4 f>^^^^n^o 

fiJ^tf-A 1 0 4ii. t^-A:^- h 2 6 tC:fo(tS*3a5y 

iifi-^f^ 1 -3^cffi^{c^^&LT^.^Sc ^^0^cDi>:;^7^ a 

(is W5^fy^t:-A 1 0 4 ^r^y i/^T^ 

£S (dl 1 8 cDgj^ij^i^fSf S) :st5:/;uY >M<7^f^lj-S 

izn-^sjiotc. ^^^aiy^tf-Aii^cDfig^cDS^f^tt 

t^ct 19 B CN3 0 f^tZ:fel^T^SS^nSo 
[0 0 4 9 ] 1 6 ii. — K3 2 CD-t^:/-tr ^ v' 3 

>6 6 (HI 0) ^^v-To A±ry-F3 2 (i. 5^-^>^ 

its m 1 8ow3aiyjat:— Au^T^^ h 1 0 o^^ffjjsjct* 
So x±i V - H 3 2 :st5:]^5a?y^t:-A i o 4 li. 

it. V-H#4. # 2:at>'# 1 1 <^S!i^-rscDtZ{^M^ 

ns^jagy^fH-^A. H;^r>'K:t>st:— ^{^2g#4^ #2 
st>-# 1 1 i3:&^#aiyjgt:"AA. H:5t>-K:&^^-r 
s:: i:^^-r:^i^fc. mmiz^-^Mif^tixuho 
[0050] [I117ii. BFM2 8 ^M^f SO {'{^M 
^nSf>>^U>y hU — K3 3 <7)it>^-tz^ V 3 > 6 4 * 
^^bTl^So 132 1 (C^abTi«0^L;^cJ:o fc. 

Waiy^t:-AM^A^7-::?COJ5g^M^Ai -A? IZ^ 

lyt-si:. cn^^s^M-^Ai -A? it. ^5S.^me 

2f^CD^i;£;rS^fiic^6 8 T - 6 8 ZiCf^-^^tlSo ^ 
£t!cfl6 8 T- 6 8 Zli. ^K^M^Ai -A? ^v>^U 
^yhU-K#4. #3. #65. #66. #5. #10 
:5:t>-#9 (ill 7) (Cft-^-r So ^->-^U^y hU-K# 
3-5. # 9 - 1 0:St>*# 6 5 - 6 6 CD^;i/— 7*10^)^ 

ii. miiiz. Aout ^ bT«^&^J^cf^^^tl. 
L T (II T s s 75)i :s t;^e*g © s 
fi^Ai -A7 ^ititfT^o zn^&^m^Ai -A? 

^^t?i>>^V h U - Kco^^X^-Aout (is ffiS 

g^J^ o :^ ^ ;s t>-^M © i& ^ g /jN T s a r 

fiJc^nSo BFM2 8iZ^\,\Xit. m^A[ -A? ii. 

io v->^m^iz^wj^n^ '^\^x^hv^:^mtiv--v3 9 

^mXDRA 1 6 t7)±-Ct^^^^^ 1 8 (Z{^^^nSo 
DR A 1 Sit. i*:OT-. &M# 3 - 5. #9-1 OZ^i;^ 
#65-66 tZi>><7l/^yh t:-A 5 2 (11 1 4 ) 
^fS (v-><J^l/ h ^^;<^-AcLsrR hbT±«:fitj 
iZTTiT) o i>>^/U ^y ^ t: — A^5;^^ — AcLSTR 
^^6g^^^■^r^^nTV^So > ^ U ^y h t:- A # 3 - 
5. #9-1 0:^t>*# 65-6 ecD^^ii. ^niCj^/o 

f s3f44$cD£tJo^t:— Ae^Ai -A? ^^tfo c:n^fi£ 

^fc: — Aft-^Ai -A? (i. ^il©/^t^igSC^^L. 
^? TBFN 1 4fCA:^^n:t^5aiUjlM^A{CMIi^S(Sl>- 
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mmiy^Mjit^T^^^^m^yM\^—AAEiku (^i s) ^ 

Tl^^o ZCDi^yhit. ^^m^Ai -As (vX^^U- 

h t:-A#6 5. #6 6. #5tC*5(t-5) om^E^A 
^m^A2 s A 6 ;Si;^A7 (vV^U^v h t:-A# 3. 
#10. #9(l4bMtS) (Z)S(H^??;^§<4r^;/ h-ToC 
htlJ: *3igJ5!c^ni>o SSc^ff-^Ai -A? (Ommj^V'iiL 

(t^Sc^^MUT. iB^aS^e 7A7 (m2 1) cOfig^ 
(i^A? co^iti^Jfj^nL. v>^?^u>v h t:— A# 6 6 

i'Jititf-A Abeam (HIS) ^^vv^u^yh^^;^^- 

AcisTR (^14) o*i[:>fz^bTi^{pij(c:gi3v7 h 

10 0 5 I] m2(Dmtl.r. W^Ji'J^br-AH 

BEAM (HIS) m^t^Fis e(D^^t^iz^t>it^^x-> 
y h {.^Lxnmi^'T^ru-txiz'Di.^xmBM-tha w 
5aiyiit:-AHBEAMtis >^^^ if 1 2 mio) 

izji^^^i^nti^mmm^Hiznjit^T^o zcom^ 
mmm'^Kit. bcns oox:^y-K#2 mie) 

izit^^ti^. cntc/S^bT. ^fJti^ 6 OF^c[)^;;i> 
^fj^^ (112 1©6 3H) ;?)iW3aiy^{i^H^^^{l 
-^Hi -H? t::^f!)u. ^{.x&^m^Ui -Hi 

6 2f^a)^iS^iijsiif^#-rao m2 i^^mr 

nt^. -&«^T6 8Uii. 53^fJ^^6 3 HC5tiB±i5^^ 6 
7H5 iy^^Xtit^l^G 9U2 t^l^^/i^Hs <£SltSi 

^^^^ 6 SUii. J5£^M^A2 :at>'H5 ^VJl- 
rS^L (iigT 69Ui. 69U3-69U4 RV' 6 9 
Ufi -6 9U7 li^{t^^)n-5)ftfet:o 5 oc:DfiJc^M-^^^ 

hfi-^^s^rs {mi?) o 

[0 0 5 2 ] llj^^tC. ^^Sii. J5Sc^fi^Hi -H 

b-y h y - K 1 7 tzHouT ^^^^n:^c# 2. # 1 . 
#63. #64. #3. # 8:&T>-# 7) ^M^f^o J5Sc 
^fl^Hi -H7 BFN2 8:^^^U. V-yim^iZ 

^f'J^tl. BFN2 S^i^tC^ia^tl. ^LTtt^^^ 
1 8 iCf^-^^n^o D RA 1 6li. ^^:l^T-. #t*^t:-A 
^^^U. Zi^«*&t:-Aii. i>>^l/>y h tr — A# 1 
-3. #7. #8. #63Z^T/#64 (HI 1 4 tZibUM: 

t:-A^?^;^^-HcLSTR h±<*:&^ico^i?rv^^x-s) 

jitr-AHsEAH (^1 8) ^mmr^^oizmmt^^ 
^fi^Hi -H'i\zM}it^f^m^m^m'r^\^-2^&^ 
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